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Art Unit: 2823 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

2. Claims 1, 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ahmad et al. (U.S. Pat. 5,209,817). 

With reference to the second embodiment illustrated in Figs. 18-21, Ahmad et 
al. teach a method of forming a conductor wiring pattern comprising the steps of: 

forming a first photosensitive polyimide layer (10) (corresponding to 
the claimed first insulating layer) on a surface of a substrate (12); 

forming a second photosensitive polyimide layer (40) (corresponding to 
the claimed second photosensitive insulating resin layer) thereon; 

exposing and developing the second photosensitive insulating resin 
layer to form pattern grooves so that the first photosensitive polyimide layer 
is exposed at bottoms of the pattern grooves; 

forming a plating seed layer (42) on the second photosensitive 
insulating resin layer including inner surfaces of the pattern grooves; and 

electroless plating copper (46) to fill the grooves. 

The second embodiment of Ahmad et al. differs from the claims in that while 
the second embodiment employs electroless plating for depositing copper wiring 
(46), the claims call for an electrolytic plating to deposit the same. 
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However, in the first embodiment depicted in Figs. 5-7, Ahmad et al. teach an 
electroplating process for filling pattern grooves with copper. The process 
comprises: 

forming a resist pattern (18) on the plating seed (19) except for pattern 
grooves 17' and 21 (Fig. 5 and col. 2, lines 54-60); filling the pattern grooves with 
copper by an electroplating (same as electrolytic plating) using the plating seed (19) 
as an electrode; and removing the resist pattern (18) and then removing exposed 
portions of the plating seed layer (19) to form wiring pattern consisting of copper 
remained in the pattern grooves (Figs. 6-7 and col. 3, lines 1-4, and 64-68). 

The subject matter as a whole would have been obvious to one of ordinary 
skill in the art to employ electroplating process as described above for depositing 
copper in the pattern grooves 17 and 21 of Fig. 18 because of the benefits disclosed 
in col.3, lines 4-15 and lines 26-42. That is, electroplating process not only produces 
planar surface of the wiring pattern but also the size of the wiring pattern is 
determined by the size of the pattern grooves, hence the formation accuracy of the 
wiring pattern is improved, particularly in high-density packaging. 

For claim 4, see col. 2, lines 47-49 for the curing of the first photosensitive 
polyimide layer (10) (corresponding to the claimed limitation "the first insulating 
layer is heated and hardened"). Also, see Fig. 1 wherein pad (16) reads on the 
claimed limitation "first wiring pattern formed on the substrate". 

For claim 5, see col. 2, lines 39-40 for the disclosure of the substrate 12 is a 
semiconductor substrate and has an electrode terminal forming surface (pad 16). 

3. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ahmad et al. as above taken with Masahiro et al. (reference AH cited by 
applicant in the submitted PTO-1449). 

Ahmad et al. teach a method of forming a conductor wiring pattern as noted 
above. Ahmad et al. differ from the claims in not disclosing that the conductor 
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filling the pattern grooves is a plurality of different metal layers. Masahiro et al. 
teach the benefit of coating a cap layer 18 consisting of nickel/gold or 
nickel/palladium or nickel/gold/palladium on wiring layer 16 deposited by 
electrolytic plating (see abstract and Fig. 2). It would have been obvious to one of 
ordinary skill in the art to coat the surface of the cooper wiring of Ahmad with the 
cap layer 18 as suggested by Masahiro for the benefit of protecting the cooper wiring 
from being corroded. 

4. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin et al. (Pub. No.: US 2004/0166659 (the effective filing date pertaining to the 
electroplating feature is May 24, 2002)) in view of Ahmad et al. as above. 

With reference to Figs. 12b-12g, Lin et al. teach a method of forming a 
conductor wiring pattern comprising the steps of: 

forming a first insulating layer (4) on a surface of a substrate (1); 

forming a second polymer layer (5) (corresponding to the claimed 
second photosensitive insulating resin layer) thereon; 

forming pattern grooves (7) so that the first insulating layer (4) is 
exposed at bottoms of the pattern grooves (Fig. 12b); 

forming a plating seed layer (200/202) on the second polymer layer (5) 
including inner surfaces of the pattern grooves (Fig. 12c); 

forming a resist pattern (203) on the plating seed except for the 
pattern grooves (7) (Fig. 12d); 

filling the pattern grooves with copper by an electroplating (same as 
electrolytic plating) using the plating seed as an electrode (Fig. 12e and 
paragraph [0053]); and 

removing the resist pattern (203) and also removing the plating seed 
layer exposed on the surface of the second polymer layer to form wiring 
pattern consisting of copper remained in the pattern grooves (Figs 12f-12g). 
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Lin et al. differ from the claim in the materials used for the first 
insulating layer (4) and the second polymer layer (5). 

Ahmad et al. teach photosensitive polyimide is used as an insulating 
base on which copper is electroplated to fill openings formed in the insulating base 
(Figs. 18, 21 and col. 5, lines 64-68). 

It would have been obvious to one of ordinary skill in the art to use 
photosensitive polyimide as material for the first insulating layer (4) and the second 
polymer layer (5) of Lin because the use of the photosensitive polyimide material 
eliminates necessary steps of forming photoresist masks to etch opening 7, T in 
layers 4 and 5 of Fig. 12b, hence saving processing step and therefore reducing 
manufacturing cost. 

For claims 2 and 3, see paragraph [0054] in Lin et al. in which a nickel cap 
layer is used to prevent copper corrosion. 

For claim 4, see col. 2, lines 47-49 in Ahmad et al. for the curing of the first 
photosensitive polyimide layer (10) (corresponding to the claimed limitation "the 
first insulating layer is heated and hardened"). Also, see Fig. 12b in Lin et al., 
wherein metal wiring (6) and metal pad (2) reads on the claimed limitations "first 
wiring pattern formed on the substrate" of claim 4 and "electrode terminal" of claim 
5, respectively. 

4. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Trung Dang whose telephone number is 571- 
272-1857. The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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